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(54) MEMORY TEST DEVICE 

(57) Abstract 

PURPOSE: To decide that any bit is defect by only one 
output terminal by. specifying a bit made effective with 
a test bit specification signal at the time of testing 
the memory of multi-bit output and outputting from one 
particular terminal. 

CONSTITUTION: The coincidence/noncoincidence of data 
inputted from a first input terminal 1 and a second 
input terminal 2 is decided by an ENOR 3. Then only the 
decision result of an optional bit among the decision 
results of the ENOR 3 is made effective by a test bit 
specifying signal outputted from a third input terminal 
12. Then whether all decision results of the bit made 
effective coincide or not are decided by an eight inputs 
NAND 4. 
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frAftSftS^-^cP-gt, ?F-ift£ENOR3{cJ;>) 
jjgnsyythtry USSffll^tcJ:!?. EN0R3Q»J 

^T-&lTV*6frg3fr» 8XftNAND 4T ? j 8fr1-_ 
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[IfsRiHl] f^Ey bttS*©^* b^ >J{c»§& 
$ftfc«&&#:r-*£^ttlL;'cSf5 1©^-*^ tu 

U -£ft£>©f*ig©-gt, ^-gt£*J«-r3c:i:£«k»3 
- /SulB^T. b^U fc^* M"***^* b3£gt:fc 

buib^ i a zvm 2 ©T^-^^^n^nA^^ns^ i 

miH3^ 1 ©2H£#«©*l3£ie*©5* 1 ?tl±OBfS<0 

try h©*weig*ftW»i:-r4*»^b¥at % 
WE*SMt*«fc 3 ti&K* b©«E*£«© 

■J" ^-iSftB^T- ft * *> if -5 *» & * * 2 ©*9S 

[81**2] »#«ifB*©**«;y-*b«iBfc*^ 

t, 

buISKt 1 ^ b* ; e'J©iiJ2J#£VA2jfc*ft-?'*'l& 1*5 

* vjb 2 oxtiffiT&mm u 

mZ&^X b * * 'J OA* fcSS 2 ©**«?©»!*& 
fc, ^©^-^tfA^ftS^^-^A^ig? 

Ks» b£fi^3:r* b HBfcffi^tfA 
*$ni.T^ btfy hJi^Sffi^SfljIB^^'J^^ b^B 
©*»Yb*aCSEtt btfer7 b ^ * U ©5 1 * b *ff 5 

[§f#JB3] flMRJBlia«©* J E'J5 l *l'»«fc*n 
Tx 

huIB&t 1 * b** y©ffi:fr:fc«fcU c A;b^c*^^^*^JIl:fc 
«fctfSg2©A*^^^i^ : f£ig^U 
*»k-J-*tfy hfcti/g-T*^* btfy bJi£<l^£iB 

bJjIBt 1 * b try h*B3gfi9fc*2©5 s -**«A**n* 
^t'J ©AftfclK 2 ©A^Sg^©^^©^^* 1 ^© 

»«6jS*J*tW3«#«i:©nBt:fijttU, 
lWI3iBM*fii:;*-f *^«©IW1s*lW«HB9fc «fcoT 
f&JSPUT&T^ h^^E U©^^ ^S:^TOC:i:$:1t6St1■ 
[0 0 0 1] 

W*FA\Z9 bT-ft3#>£t&dJT-§S^* b^sefc 
Ht-i>4>©T-ft?>. 



[0 0 0 2] 

[6£jK©&ffi] H8tt. tifealE©* ^ 'J y *!>«?»©«». 

T> SttfigjfcCD^'J^X bSSMT-fe5, lte8^©A 
*fefeoSBl©A;fr*ire-gfttK tty^'jy* b3S«8 

A^ftj^2tt8ffl©A*fefeoa2©Aftaff-Cfe" 
9, C£Ctt«y;* b^UCAa-rSA;b7 g --»fcig 
U&©ffA;fr£il&. 3a~3htt-^a^ilO 
AftOlffH^ fe?-:fr©A;ftff%2©A:ft3ai^2E-£ 
ft-?ft«l«3ftfc— ScElB (J-^Ts ENOR^f) x 
4te8<l©A;frfcENOR3 a~3 h©m;ftff^ft,-eft, 

«aaiaFnfc8A*ggift3iinigi» (blTx sa^nan 

Dfc»-T) s 5tt8AftNAND 4©fcBftfc&ii%£ftfe 

a*<ire-e&a. m±a i ©Aftiire i , m2©A*is 

^2, ENOR3a~3h, 8 AjjNAND 4 , ffijijiB-, 

[0 0 0 3] ^^±12^^ 'J t 1 ^ l>8I8 0lMfl:^ 
TBttB^-TSo ^l©A*^ltCA*3tlfe8 try b© 
fl^HU -tft-^ftl try b"3o, ENOR3a~3h© 
— ^©A±;lC*0^?)nSo ^2©A*JS^2{CA*3fL 
TzS try hOfa-ftt-tfi-tixl tTy brio, EN0R3 
a~3 h©*)-)— ^©A*{3jDx.6>ixSo E N O R 3 a 
~3hm A*£ftfc2o©{t^#-gtUTV>*iJ£H 

5o ENOR3a~3hi5[ii*?nfc(ltft 8 A* 
NAND4^i0^.e>tl5o ENOR3a~3h«tdtU* 
gfilfefi^^THU^UTfttltf, o*!3^1©A* 
*B?1 lz\t)-£titz8 tf y h©fl^i:S2©A*iS : F2 
fcA*S*lfc8 Ks» h<Dm*&±Z—&\sX^&m& 
B\ 8 AiNAND 4 i!3L Iz-^OVifitiitJ^ti-. iB*ffi8 
^SfcLU^l/tfSixS. ENOR 3 a~3 hct Uai* 

5, JBl©A*«l?lK:A**ixfc8i;yh©<B^fc* 

2©A*JS? 2{CA*^nfc8 try b©ff^©fS£ 1 tT 
y h-CS^-Bctffcofea^ik 8A*NAND4 «fc!^ 

[0 0 0 4] El 9 tt±gBH 8 Kifil-flaE©.* ^'jy^h 

gBSfejB^fc^'jT 1 * hgBSBWi-rsfcftoyp 

y^BT-fe»?x El^x H8fcl^— g^ttjg— ^fettffi^ 

!3, K^-^A*SS^6 «t5A*3nfcA±/^-^tt> 
»J T^SjLWt'Jr^ h^g8{CA*^ni>. 7tt 

R^^U 7«±8 ty b^^&'JT-ftS. 7aBr-^A* 

^ai^js^, 9J±^^'; 7©ai*7 ? -^$:i±j*i-?)7 ; - 



(3) 



ftmw- 5-211000 



7 Ma*i«?T?*»), ^t'Jr^h^ISOtli^r-^ 

z&ti-rzo si o tt±ia^ ^ h^eoii; 

[0 0 0 5] **y^* hSSBSfcflSOfc^'J 

, kot-t, Yxmz.-o^xmm-fZo =7-7 v%?to!&\z 

B\ WLt-7 M^E'J T-feS^y 7C2EH*»)$gLTfil 

u ^©zKi^to^T^djbiM^tffTtoftfc^ 
pu**SMbs#s. hi ocsti^c, i 

fflJWi©**y 7©7'1* 1 , 2 • • • fcttA* 

5 s — *i:LT-*iX**l0 OH, 11H, 22H- • • & 

mz&zn. 2mmEx-itTh-u7 0, i, 2 - --f 

i:lB]UA*^-^ (0 0H, 1 1 H, 22H - • • ) & 
CCT% **y mm 
§©5*— *tt, U 7©m*7Jj§^7b*>S>tB;£j7 : — * 
4:LTIU**iXH ^ty^hSBBcasi©***? 

[0 0 0 6] ^t'jf^ hS18©ilOA 

^jSTfUCBu — S*-=Ey 7CSSji£*lfcA*77 :r — * 
SrSB^ffibfeT 1 -^ ( lMIJBBOiti*)^-*) * S A^3^ 
ft, JB2©A*S« ; ?2Ktt^ J E'J 7fc»*atr5*— * 

^HJBBOAfcf*— i^b^-^tfA^ftSC 
i:£:fc£>. ^ y 7#IEmT-&Sfc£«m©A2>*irf 
1 fc^WAaM^fcttHtf*— ***Aa«Srft*-©-C 

tb^flB^stttLu^i/tfmixa. — ^^y7{3<5j 

&*»©*«*«& 4»^fctt, SfSl ©A±>iiii? 1 £:SfI2© 
A**?2fcA;b3ft*5 s -***--Rb&^©-C, I±i27 
Sg? 5 £ H V UWMtl a . 
[0 0 0 7] 00*. m 1 OfciJ^T, 2j^WB©7'K 

2^-* (^'jr^ Ymm8(om ioam?i ca 
^sais^-*) tMtt-tft-tfto oh, liH-t-fcs 

CDX-9-7 htHtlltL l"<)\sX-$b !K £©7" k ^;*©7 ; — 
* a^<i« 9 T- s - i: #¥0 ?> . 2mms(DT 

Y\s72, 3-efi^^y 7fflA^r-^lifft-en2 2 
H (1 0 0 0 1 0B) , 33H (1 10-01 IB) tfe 

^©^^©tij^^-^tii^fjtffeij, ^ft-eft 

20H (100000B) , 3 1 H (1 1 0 0 0 1 B) 

as B y r-* h^B8©W;*jJi^5i>£>tetH L^;i/# 
tB2»£ft, ^€'J 7 £<Hje>A>©Jim#;&?K jEL/<ttf^ 
bT^fci^a^JS. 
[0 0 0 8] 



gttti±©^0 tfltEic^ftTV^©-?:-, ^tf^htiJ*© 

©f&sfi: i o©# tc «t 5 ^ ^ y © ASft'*iS'j ltv^scd 
x-tsfe©©. *^y As^A^ofeJg^ -^©/^y© 

[0 0 0 9] £ffl»WO:±fa©J:-5&EIJHSfl*ifc-*-Sfc 
tofc:&£ft&fc©-C-;&>K #tf htB^c^^y©^^ 

[0 0 10] 

IBSgji^-* £|!Q bt*)^©Sg 2 ©^-^C-^ft^ft 

©tfy ht-oi^T^— #1*1^©— a, a£*J*u 
-rasu ©jfiue^siiV »as i ©*!j£*«©*isi6*© 

■5*. lott±©Hff«©Ky h©*J5g*SI&£*f$&i:-f 
aMfc*afc, K*»ft*SK:J:»)*»i:S*ifct:«s»h© 

*j^m©-r^T **-attj* t- « 5 * if -5 * **i s-r s 

»2©*|«*ei:fcffll*fc*©T?*4. 
[0011] Si, CiCftflBKiS*^*';^ hjBEB 
l±> ±13/ ^ey^ 1 ;* UBBfc#nx, *^h^*'J©. 
ffi**J:WA*K:* ii-ehMS 1 :*3J:V* 2©A**T?£ 
Sf»U h^tU©AAfcSB2©A*«l : ?©«IB 
Afci, ^©^-^tfA^ftS^^-^A^Sig^fc 
tiU h$:Ji^f 4^ Mfv hti^ 

7 bjBB©#»ft*«t»«bT» 

«t-5Cb&4)©T*S. 

[0012] ^^>lc. ^©^B^tzi^s/^yT 1 ^ h^B 
tii>3*3«tU t A*^^tl^n^ 1 SiV* 2©A*Sg^^ 

mmu #»fc-r4try hftjss-rsy^ufy us* 

■fb^Stcigi^ b, bKy hfg*fl^i:^2©7 r -^ 
^A^^ns^-^A^Jg^h, fStE#ISfeSVM±mJie 
M*'JfflA;bfc*2©Aaffl?©»ttjSlfflif* 
6*i:©««E*W!)iftA4^-f y^Slft, t^-^A* 

»»jfti*j;vEtt#ai:©MtafaEUx ib«* 

Sfc^-f y^-*S©IWl!&ftiJ»«*fcJ:-3TfHiBl/, / 
t'Jfer^ M-5«t-5K bfct»©-r-fe5. 
[0 0 13] 



4*M¥ 5-21 1000 



^'JODffiScptTy ^^ZOV^T©7 i ^ ns*©#**» 

" ®ttstitz&M(DVy b£ov>T©*J^iie*©##ffl;fr 

iisi? £18:1;)- 3 lo©ffi*;5g^©*-t*s if©t: 
[0 0 14] 

a©«»fci5*-ria»Bi"e*!u cix-ftiy-KatD 

8t-v h©^— *tC#JS^3fc©fcOV , >T^L , TV'>5o 
Ht:43V*T\ lttSfflCAijSfcOJBlCAaSB^T!* 

'^EUiP^Ottl*^— ^^A^f^nSo 2fcfc8{@©A;fr£ 
fcofg2CDA2>Ji8^T-<fc!K litWr^h/^UI: 
A^-fSA*^— ^^IsJU-tiC^A^J^tV?). 3a~3 
h{£-;fr©A;>J#Sg lCDA^ig^l fc* *-5-^CDA^ 
#3§2©A2;i8?2 C-€H*n»»**lfc— St@ES (JW 
Ts ENOR»t) , 4H8i©A*C0Rl la~ 

1 1 h<D&ti&*ti?timffi£titz 8 Ajjm&mmmtBi 

8& (WTx 8A*NANDi:ftt) > 5tt8A*NAN 
D 4(Dlht>lzmm£tl±liit)ffi^ lla~llhtt- 
JjCD\t)#m3(D\t)t%?l 2tZ s #©A*#E 
N OR 3 &~ 3 h(DBit)lz*ti?h1gffi.2tltzmmm® 
SS (WT, ORii^l") > 1 2J48ii©Ai7***)^ ; e 

htT-y bJi^{l^*SA*^n.5^3CQA*SS^T-fe 

So i 3ttcofs?ii©— itsfiftitj;*^* 

T'fctK W±* 1 OA^SS? 1 , %2<D\+t*&=t- 2, % 
3®A^Jg?12, EN 0 R 3 a~ 3 h, 8AANAN' 
D 4, OR 1 1 a~ 1 1 h, tH^jSISI-y 5 J; att^y? 

[0 0 15] ifc(C±!3^ ; E , J7 L ^ h^S 1 3<Di&^{CO 

©fs*ftt, ^iveftl K» ENOR3a~3h 
©-^©A*{CSDit>nSc ^2©A*Jg^ 2KIA*? 
ftfc8 tf«y b.Ofi*tt**i-t*xl tfs> ENOR 
3 a~3 h©4)-5— #© Alicia* £*l3o ENOR3 
a~3hflt A*S*ifc2o©e^#— SJcl/tv^fttf 

£>„ ENOR3a~3hJ:!)W2»2fixfcffi^B\ OR1 

la~l 1 h©— ^©A^KibaxtftS. 

[0 0 16] ^3©A*Jg?l 2{CA^3$tlT 

^ o*50Rl U~l 1 h©4>-5— #©A#fciO* 
^ftSfS^tf-f^TLU^l'-e&Sti-^ ORlla~ 
1 1 h©iH#£fcfcENOR 3 a~3 hCtfi*)*^©* * 

ess^ns. c ©*§■&«, c©^* Ut 1 ^ fmi 3t± 



fse^wo^^u^ vmm.8 tmMfuDmftztzziit 

&»5 S ENOR3 a~3 h«t ?>a*SiXfcft^tf^TH 

i©A*iS?ncA^$nfc8t:^ b©{i^*:Sf§2©A 

*B? 5fcLt"<;U#3Ml*. ENOR3a~3h«t!3di 
*£ftfc{t^©-5*>, lottLI/tM-feftK^ 
»K ^'J 7 Cffl &*»©**#* »K »l©A*«f?l 
fcA***ifc8i;y h©fi*fc*2©A2jSH?2fcAa 
Sftfe8t:y h©fi^#l hT-4>^-gl©i§-&fci\ 
8A^NAND4i5 L U't^tffflfcSi'U tBftS8?5 

[0 0 17] IS 3 ©A2>iSi? 1 2tA*>£ixT^ 

h tfv hJiS«^©e*© lo©fcTy h©«*#L 
L"<M-fe5S^ OR1 la~l 1 h©-5*>— *©A 
*fcHl/><;i<:&*Aa&ftfc*©U\ *-5-^©A*tc^ 
i^ftTV^ENORS a~ 3 h©til:fr < •£© 

Aij^fifeORl Hi, *©A*C»IS*ixTi^ 
5EN0R3©*iJS'J^?&-?-©m*(ce«S-ri)o 

t> htry >jB^«*fc:j;o*is*nfct:y b©« 

[0 0 18] 01* tf* Sg 3 © A^iSi!? 1 2fr£>(DXtlifi 
OR1 la~l 1 g£*tLTfcfcHV^;i/ v OR 11 ht 
*f UT©^LU^;i/T-$>5iS^ ENOR3a~3g© 
-Si • ^-a©*J«IIS*fc:«fe&rOR 1 1 a~ 1 1 g 
©tB^liHU^l/fc&S©-^ ENOR3a~3g©— 
m • a©«B'JIS*l±jllS$Mt3*U E N O R 3 hC- 
St • T-%iv>pm&%kiiit)<z>frifiOR 1 1 h©ta*ce 

EN0R3h«tt) mtj^tlfzim^i^Ji l"<;i/© 
US 1<D\±)W¥ 1 tAi$nt8 kf»y h 
©7*-*i:fg2©A;WP2£A;b£ft;fc8 tfy b©x 
— ^CDa*>EN0R 3 h£A2>£ftT^Sbr<.y h©^— 
*36«-SUT^*»6tt» 8A*NAND4iHU^ 
liiMfStLl/^MinS. E N 0 
R3hJ;t)tti^^nfcfI^* s L^-<;i/©«^ 
10AAm?ltAAStlt8K?'' h©^— ^i:^2© 
A**H?2CA**iXfc8i;y h©fl^©-5*.ENOR 
3 hUA^SftTOSbTy h©?*— **«T-a©a^ 
tt, 8A^NAND4 < tt)HU'<;i/^aj*^n, tH^JS 

[0 0 19] ^©<tdtc> ±E»l©aUBfi>lftt^ 

7* V&mtDfyZt^V? 1 * b^B©Bi*i:LT, 1 O© 
^ bffl©ig?Sriatt?>Ci:4.5&;<> if© tvh tfi^&X' 




[0020] mi&zomfxomKonmmvL&z*^ 

£*)\tl2tltz\ti : r—!7\Z, U 7*S < fclM ; E'J7 1 

b^y-C-i&So 7 aii^-^A^JS^eicigf^ixt 
OS^-t'J 7 ©t'— *tt}*)iig^ 7 b li^-* fcB^SSi^ 
SfCg^fttO-Sp^'J 7£D7= r -^tti*iS?, 9tt* 

7®aj^7 ; -^$:tB*-r?>7 r -^tts*iS^ i o& 

fiitifttZ. 14tt^t'Jr7h81130^3(Z)A 
ASM? 1 2 KJftBISJxfcy;* Mfy hJg^Jg? (»»(! 

bJi^ft^^A^^ns. 

[0021] 13, H 4 . 15 tt-&n^n±i3^ 2 ©n 
MMWfcJ;*** Ur^ h*B©lW£*jj<-*-*-f 

H(00B), FEH (1 1 1 1 1 1 10B) , FDH 
( 1 1 1 1 1 1 0 1 B) ©*&i&©i&f££-30t*5btO 

[0 0 2 2]»;t, /■^Vt'T* bSIBCOOtSftW'J" 
A*ig?6{CA*t-SA^7 ; -^i5«tV^^ 

^StffeS^O^S^-rs&ft^s E3fc^-f.k-3 
f^Hfif HS®il?14fc0 0H (0 0B) £5=- 
^ h tf y hJi^fs^fcbtA^-rs. d©ig£-fct> p*^ 
U^^hStBl 3©»3©A*«i? 1 2Ct»0 0H (0 
OB) &Atl£tl2>(DT; ORl la~l lhO-^CD 
A^tCiQi ^ftSfs^tt-f^t L U^l/ffe t) > * ^& U 
r^h^il 3 

[0 0 2 3] CCt% 7* J iE^t-*i>i:§> 
Ur7 h-jgg 1 3©M5 1 ©A^Si^f- 1 fiV^ 2 ©AftJiS 

LV^;i/#m5. EI3fc*50T, 2/SI8Ji© 

t*tt^ »J 7 (OXtlv : —^iiXXf\htl ; f— t> 

c © 3* k u * o (D=r- * vmnm a t» t- s - 1 ww 
***ai**nfti>»dK:tt» ^t'jw hmmi 3©^ 

1 ©Aftig? 1 SV^ 2 ©A^/Sg^ 2 t ttH«e 
#A;6;*fti>©t-, thtt^^lzitEly^jVifimirho 




5-211000 

tt, ;><^'J 7©A±»7 i -*ti J &ft^ft2 2H (1000 
10 B) , 33H (110011 B) ffei)* 5 , 

^il^2 0H (1 0 0 0 0 0 
B) , 3 1 H ( 1 1 0 0 0 1 B) tffflfcSftTO*. o 
.*!>» 7KI/72, 3T?tti:*>CT0iJfc&2l£y 
^-Slt-$.-g>©t% ^t'Jr7 h&ttl 3i^l4HI/^ 
;u#tfci;k$*U ^ 'J 7 i s IE U < ftJf^LtO&Od k.& 

[0 0 2 4] Jfct, &:r;* Mt'JJc<Rj£>;f>>©|im* s & 
5fcV>-5d t*Jt>4»»), ^©fcTy b* s ^At* 

*tTs>h©IE*, WSftH'**. 04tc?st-«t^^. t- 
* btfy hJiSgSg^ 1 4fcy* Mf y M§5g{E<fi:Lt 
FEH (1 1 1 1 1 1 1 0B) # A* 2 ft to 
HU ^'jy* b^gl 3 ©It 3 ©A£iS? 1 2tC&F 
EH (1111111 0B) #A££ft?>. o*?K O 
Rl 1 a~ 1 1 h©— ^©A*tJD*e>ns^©-5 
*k TflU br* hg£An*e>ft5{g^©^Ly'«;i/-T?& 
•5©t% ^t'Jr^h8113H:Tfiie')» 
a&fc&So ir>T, c©*§^©i&fM£, ^^e'J7©fte© 

br<^h©iEm, as^^t>e>-r> ^ty 7©Ttai k>» 

hg^IEmt-Siftttai^Sig^ 5CttLl/^;i/^ S^t 
feft«H VsOb&mtiZ - 1 

[OO2 5]0Jx«S. mHZ&^T2mmB<D7b-l'Z 
2, 3tfct, ^^eU 7©At»7 r — ^fcLT€tl-etv2 2 
H (1 0 0 0 1 0 B) , 33H (110011B) 

OH (100000B) , 31H (110001B) ifi 
tti*Sixt*6, Tift*»6 2Ky hBtf^F— ST**. 
L^L^ CITIir^ FK» MgB«FEH (11 
1 1 1 1 1 0B) fcbT, Tffil tr>^ MtZOVit©* 
^^'Jt 1 ^ hill 3 5W3aji:Uti^S©t-x Ttt2t 
hBt-sotttJIWetiTttl bBlcootttlE 
«T*t)» C©hT<y bt-ttmi©A*Jg?l^tf^2© 
A*S»?2CD5 ! — *H:JB«rfl[ir*6iffeiOtf, y^EU 

(ftl try h g{covNtliIESt-fe.5c:i:A s *Ji>. 
[0 0 2 6] ^e.tc, 05{C^1-«t^lC, ^^htfv> 
JlSif 1 4tr^ Mf» hffilOTtbTFDH (1. 

i i 1 1 1 o i b) **A;&3iiTo*»*HU ^^e'Jf 
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